The effect of hypervolemic hemodilution and hyperoncotic infusions on the immediate reperfusion impairment in skeletal muscle of the rat after prolonged total ischemia.
The effect of hypervolemic hemodilution and hyperoncotic infusions on the reactive hyperemic volume flow rates during the initial minutes of post-ischemic reperfusion in the rat's tibialis anterior muscle after 1, 2 and 3 hours of tourniquet ischemia was studied using the 133Xenon clearance technique. Median maximal hyperemic peak reflow rates in muscle of non-infused, control animals upon release of a tourniquet were 56.5, 43.6 and 7.5 ml.min-1 x 100 g-1 respectively, demonstrating the development of a post-ischemic reperfusion impairment, a no-reflow phenomenon, that increased with the duration of the preceding period of ischemia. Rapid infusions of isotonic saline solutions over the last five minutes of tourniquet ischemia, aiming at increasing the circulating blood volume of the animals at start of the ischemic leg reperfusion by 2.0, 4.5, and 9.5 ml respectively, or by approximately 10%, 25% and 50%, gave no significant improvement in post-ischemic reperfusion, except in that following 3 hours of leg ischemia and after the two largest volumes. Rapid infusions of solutions of human albumin in a concentration of 200 mg.ml-1 to an amount approximately equalling 0.15, 0.40 and 0.75 g.kg-1 bodyweight till the moment the reperfusion was started, aiming to increase circulating albumin until the start of reperfusion by about 10%, 20% and 40%, significantly improved immediate peak hyperemic reperfusion in proportion to dose and more than doubled post-ischemic peak hyperemic reperfusion rates after the largest dose to 129.6, 102.6 and 39.1 ml.min-1 x 100 g-1 respectively. This improvement in initial post-ischemic hyperemia by hyperoncotic reperfusion may be of importance for achieving a rapid post-ischemic tissue oxygenation and for preventing tissue edema.